There is growing interest in reducing the variations and deficiencies in the multidisciplinary management of gastric cancer.
nerstone of curative therapy for GC, chemotherapy and chemoradiotherapy have been incorporated into treatment decisions following the publication of studies showing improved survival. [2] [3] [4] [5] Despite the evidence of a survival benefit, many patients do not receive appropriate treatment, with up to 43% eligible for multimodality treatment undergoing surgery alone. 6, 7 Survival rates for patients with GC are known to vary considerably between regions and among institutions, and these disparities may be attributable in part to the complexity of treatment decisions and differences in quality of care. Unfortunately, many patients with GC in Western countries have metastatic disease. Prognosis is exceptionally poor for these patients. 6 While it is generally agreed that treatment for noncurative GC should be focused primarily on palliation, retrospective series of highly selected patients suggest a potential modest survival benefit with resection. 8 The utility of surgical treatment for metastatic GC is thus controversial, and the appropriate treatment strategy remains unclear.
The management of GC remains challenging because of the incomplete evidence and suboptimal guidance on the best care, which has been shown to lead to variation of treatment and outcomes. Since few surgeons in Western countries treat high volumes of patients with GC, lack of experience may further contribute to suboptimal care and regional variation. Defining optimal processes of care has been shown to improve clinical care for many conditions. Consequently, a rigorously derived consensus of clinical experts is invaluable to establish appropriate practice and associated performance measures to evaluate quality of care. The RAND/UCLA Appropriateness Method (RAM) is a well-described method that has been developed to help determine appropriate care for patients in situations where strong, evidence-based guidelines are not possible. 9 The aim of this study was to organize an international panel of experts to clarify appropriate and necessary processes of care for the multidisciplinary treatment of patients with GC.
Methods
The method followed the RAM manual. 9 The study was approved by the Research Ethics Board of Sunnybrook Health Sciences Centre. Panelists were recruited through solicitation of nominations from the heads of surgical, medical, and radiation oncology units at all major cancer centers in North America, as well as corresponding authors of articles on the clinical management of GC. From the applicants, a multidisciplinary expert panel of 16 physicians from 6 different countries with expertise in the care of GC was assembled, balancing practice type and geographic location, with a focus on surgical representation ( Table 1) . A detailed literature review 8,10-20 was conducted to inform the development of clinical scenarios and for reference for the panelists. Matrices of clinical scenarios regarding the multidisciplinary management of GC were written. These scenarios were pilot-tested on 3 surgical oncologists (C.S., C.L., and 1 other) and revised to a total of 416 unique scenarios, shown in Tables 2, 3 , 4, 5, and 6 and eTables 1 through 6 in the Supplement. The scenarios and literature review 8,10-20 were sent to the panelists. For each scenario, the panelists were asked to score for appropriateness, defined as "the expected health benefit of an intervention exceeding the expected negative consequences by a wide enough margin that the procedure is worth doing, regardless of cost." 21 Appropriateness was scored from 1 (highly inappropriate) to 9 (highly appropriate). 9 Panelists returned the scores and data were analyzed for areas of agreement.
The panel met in Toronto, Ontario, Canada, from October 22 through 24, 2010. Discussion was focused on areas of disagreement. Some scenarios were rewritten for clarification based on recommendations from the panelists. All scenarios were rescored for appropriateness. In the final analysis, a procedure was classified as appropriate if the median rating was 7 to 9, with agreement; inappropriate if the median rating was Scenarios for which there was appropriate agreement were subsequently scored for necessity. Necessity was defined as "the expected health benefits exceeding the expected harms by such a margin that the service must be offered to the patient."
9 Necessity was scored in a similar manner as appropriateness and defined as necessary if the median rating was 7 to 9, with agreement; unnecessary if the median rating was 1 to 3, with agreement; and uncertain if the median rating was 4 to 6, with agreement. In the final classification, a scenario could be (1) necessary (appropriate and necessary), (2) appropriate (appropriate but unnecessary or uncertain necessity), (3) inappropriate (inappropriate on appropriateness score), (4) indeterminate (indeterminate on appropriateness score), (5) uncertain (uncertain agreement on appropriateness score), or (6) disagreement (disagreement on appropriateness score). The final level of agreement reflects the median appropriateness and necessity scores, as well as the dispersion of the scoring (reflected by the mean absolute deviations from the median).
Results
Appropriateness and necessity scores are summarized in Tables 2 through 6 and eTables 1 through 6 in the Supplement.
Treatment of Curative GC
Initial Therapy Surgical resection without preoperative therapy was considered appropriate for all M0 GC in proximal and distal tumors, with the exception of patients with T3-4N2-3 distal GC and minor symptoms. For these patients, the panel gave a mean appropriateness score of 7.5, with indeterminate agreement (Table 2) . Necessity scores for these scenarios were high, especially for early-stage disease. The panelists believed surgical resection was necessary as initial therapy for most pa- Table 2 for details. tients with major symptoms. The panelists could not agree on the appropriateness of endoscopic mucosal resection for T1N0 lesions, regardless of symptoms or location. They agreed it was inappropriate to perform endoscopic mucosal resection for all other scenarios (results not shown).
Perioperative chemotherapy was considered inappropriate for T1N0 disease. For proximal and distal lesions and no major symptoms, perioperative chemotherapy was appropriate for T1-2N2-3 and T3-4N0-3 disease (Table 3 ). The appropriateness of perioperative chemotherapy for patients with major symptoms and advanced disease (>T2N0) was indeterminate.
Neoadjuvant chemoradiotherapy was inappropriate for all T1N0 lesions and for asymptomatic distal T2N0 lesions (eTable 1 in the Supplement). Panelists could not agree on the remaining scenarios (scores 2.0-7.0) (eTable 1 in the Supplement).
Postoperative Therapy For T1N0 disease, no adjuvant therapy was considered appropriate (eTable 2 in the Supplement). For T2N0 disease, there was disagreement regarding no adjuvant therapy, while it was considered inappropriate for all other patients.
Adjuvant chemoradiotherapy was considered inappropriate following resection of T1N0 disease (Table 4) . For proximal lesions, adjuvant chemoradiotherapy was deemed appropriate for T1-2N1-3 or T3-4N0-3 disease. For distal cancers, adjuvant chemoradiation was classified as necessary for T1-2N2-3 and T3-4N0-3 disease.
The use of adjuvant chemotherapy following resection scored 7.0 to 7.5 for patients with distal GC and a more advanced stage, although agreement was not met (eTable 3 in the Supplement).
Surveillance
Appropriateness of surveillance imaging following gastrectomy was indeterminate (scores 4.0-5.0) (eTable 4 in the Supplement). There was disagreement over the appropriateness of imaging studies for only those patients who were symptomatic following gastrectomy. The panel believed it was appropriate to perform surveillance endoscopy following endoscopic resection; however, the appropriateness of surveillance endoscopy after gastrectomy was indeterminate.
Treatment of Metastatic GC
For the use of nonsurgical management, including stenting, in patients with metastatic GC without major symptoms, appropriateness scores were high but reached agreement only in patients with GC with more than 1 liver metastasis or more than 1 site of metastatic disease (Table 5 ). For patients with major symptoms, the appropriateness of nonsurgical management was indeterminate. Surgical resection was considered inappropriate for patients with no major symptoms unless the disease was limited to positive cytology alone, in which case there was disagreement regarding surgical management (Table 6 ).
Intraoperative Chemotherapy
The expert panel scored scenarios regarding the use of intraperitoneal chemotherapy (IPC) for GC (eTables 5 and 6 in the Supplement). Appropriateness scores for the method of delivery of IPC, intraoperative and/or postoperative IPC, ranged from 5.0 to 5.5 (eTable 5 in the Supplement). Appropriateness scores for the indications for IPC ranged from 2.0 to 5.0, with most scoring inappropriate (eTable 6 in the Supplement). Agreement was reached that IPC was inappropriate for patients with GC and a peritoneal carcinomatosis index of more 
Discussion
Differences in outcomes for patients with GC likely persist due to the complexity of decision making and lack of conclusive evidence regarding optimal care. In an attempt to address issues regarding the quality of care delivered to patients with GC, we assembled a multidisciplinary expert panel to define appropriate and necessary processes of care within a formal RAM process. The RAM process, a formal, validated method for developing measures of appropriate and necessary processes of care, has been used previously to study quality of care in oncology. [22] [23] [24] There are several advantages of RAM over existing guidelines. The RAM process uses anonymous scoring, allows for differing levels of agreement between experts to be determined, and distinguishes between suggested and required care. The RAM process also allows delineation of treatment options that may be inappropriate, which is important given the potential harms to patients and the need for responsible resource allocation. The RAM process also gives a better understanding of areas of uncertainty, providing insight into the nuances in managing patients with GC and planning future trials. 2 These 2 studies represent important therapeutic advances over surgery alone for GC. In addition, a metaanalysis using patient-level data has shown a survival advantage for adjuvant chemotherapy. 4 However, since the comparator in all trials was surgery alone, and no direct comparison has been completed, the superior treatment regimen is unknown. 25 Given the complexities of these regimens and the potential for significant morbidity, it is important that treatment decisions be tailored to individual clinical scenarios. Case discussion at multidisciplinary cancer conferences is recommended and has been associated with improved treatment selection for patients with GC. 26 Overall, the expert panel supported perioperative chemotherapy and adjuvant chemoradiotherapy for patients with GC. The use of perioperative chemotherapy is considered one standard of care for appropriately selected patients with GC. 25 Panelists agreed that perioperative chemotherapy was inappropriate for early-stage disease, consistent with criteria for the MAGIC trial. 2 In addition, perioperative chemotherapy may be appropriate for patients with bulky tumors or positive lymph nodes on perioperative staging investigations to assess response to therapy. 25 Patients with major symptoms-namely, bleeding requiring transfusion and/or obstruction-require immediate surgical intervention and would not be candidates for perioperative chemotherapy. Interestingly, surgery without perioperative therapy was considered necessary for patients with distal GC with major symptoms and appropriate, but not necessary, for those with proximal GC with major symptoms. A recent US study showed that proximal GC was associated with higher use of perioperative therapy. 7 It has been hypothesized that perioperative treatment is considered more strongly for proximal GC because of the increased complexity and morbidity of surgery.
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Adjuvant chemoradiation is also regarded as a standard of care in appropriately selected patients. 25 The use of adjuvant chemoradiotherapy was strongly supported by the expert panel and deemed necessary for patients with distal GC (>T1-2N1).
Although there seems to be stronger support than that given to perioperative chemotherapy, the expert panel was asked to score adjuvant chemoradiation if no perioperative therapy was given, and therefore these patients were eligible only for adjuvant therapy. Regional differences are evident in existing guidelines, since adjuvant chemoradiotherapy is supported more widely in the United States than in the United Kingdom, Europe, or Asia. 27-29 Ultimately, the decision to proceed with either perioperative chemotherapy or postoperative chemoradiation should be determined by discussion at multidisciplinary cancer conferences before resection. Panelists agreed that postoperative chemoradiotherapy was not appropriate for patients with T1N0 disease and indeterminate for T2N0 when no preoperative therapy was given. Guidelines from the National Comprehensive Cancer Network suggest that perioperative therapy is not indicated in these patients, while adjuvant chemoradiotherapy may be considered for those with high-risk features, including poorly differentiated cancers, lymphovascular or neural invasion, high grade, or age younger than 50 years.
27 Japanese Gastric Cancer Association guidelines state that patients with T2N0 disease require no further therapy other than surgery. 29 Although the expert panel clearly identified no need for adjuvant therapy in T1N0 GC, the indeterminate finding for T2N0 GC emphasizes the need to consider more specific risk factors beyond stage to individualize care, ideally in the context of a multidisciplinary discussion.
There is no evidence that surveillance following curative therapy for GC affects survival. 13, 28 Proponents suggest surveillance may identify early recurrence, nutritional problems, and postgastrectomy symptoms, as well as provide psychosocial benefit. 28 The National Comprehensive Cancer
Network guidelines recommend surveillance with history and physical examination with nutritional monitoring, while reserving imaging or endoscopy for symptomatic patients. 27 European Society for Medical Oncology guidelines suggest there are no indications for intensive follow-up, restricting visits to symptomatic patients alone. 30 Some authors suggest individual follow-up strategies may be carried out given that improved imaging technologies and development of improved systemic therapies were not accounted for in previous studies of surveillance. 31 Panelists agreed surveillance endoscopy after endoscopic mucosal resection was appropriate but did not agree on surveillance recommendations otherwise.
nese Gastric Cancer Association guidelines, however, advocate gastrectomy for patients with M1 disease without major symptoms, citing improvements in survival and the delay of symptoms as benefits. 29 To our knowledge, no randomized clinical trial exists to support or oppose the use of gastrectomy in patients with metastatic disease. The existing literature relies on retrospective data, with the potential for selection bias, and therefore comparisons of the effectiveness of noncurative surgery are difficult to interpret. 8 Most important, significant risks exist with surgical intervention in patients with stage IV cancer. 8 The expert panel deemed gastrectomy for patients with metastatic disease in the absence of symptoms as inappropriate.
Although surgery was not believed to be appropriate in patients with metastatic disease in the absence of major symptoms, agreement on the appropriateness of nonsurgical management was lacking (Table 5) . A Cochrane review compared chemotherapy and best supportive care in a meta-analysis for patients with advanced GC and inoperable T4 cancers or M1 disease. 32 This study concluded that chemotherapy provided a significantly increased survival benefit (hazard ratio, 0.37; 95% CI, 0.24-0.55). 32 The role of surgery and chemotherapy in patients with metastatic GC warrants further study. The GYMSSA (GastrectomY and Metastectomy plus Systemic therapy vs Systemic therapy Alone) and REGATTA (REductive Gastrectomy for Advanced Tumor in Two Asian countries) trials are currently under way, with the aim to identify patient selection factors for gastrectomy in the presence of limited metastatic disease. 33, 34 In the interim, chemotherapy and surgery for metastatic GC should be considered individually and in the setting of a multidisciplinary discussion. The expert panel was asked to score appropriateness and necessity scores regarding IPC for GC, including the type of therapy and indications for use. No scenarios on the type of IPC were considered appropriate, and these scores reflect the uncertainty regarding this treatment. A systematic review and meta-analysis on IPC for patients with GC found an association with improved survival for heated IPC alone (hazard ratio, 0.60; 95% CI, 0.43-0.83; P = .002) or with early postoperative normothermic IPC (hazard ratio, 0.45; 95% CI, 0.29-0.68; P < .001). 35 These trials, designed to prevent peritoneal dissemination, were not advocated as a treatment of metastatic disease. Most important, IPC is associated with significant morbidity. Yang and colleagues 36 have published the results of a small randomized clinical trial that shows improved median survival for patients with GC and synchronous peritoneal carcinomatosis treated with IPC. Further research is required to support the findings of a single, small study. While no agreement was met on appropriate indications for IPC, lower appropriateness scores were observed in patients with increasing burden of peritoneal disease. The expert panel scores recognize the lack of a definitive evidence of benefit, which would require a properly designed multicenter randomized clinical trial.
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There are several limitations to this study. Although an extensive and rigorous review of the literature was provided to the panel, most data were gathered from retrospective studies. In addition, during the RAM process, the opinion of the experts becomes more influential in scenarios where there is a paucity of evidence from high-quality studies. The preponderance of surgical experts, especially surgical oncologists, among the membership of the panel may have biased the outcome of the RAM process. However, since our focus was on surgical aspects of GC management, the panel was purposefully weighted toward more surgeons. In addition, although previous studies have shown the importance of multidisciplinary representation, similar results tend to occur regardless of exact panel composition. 9 Finally, many members of the expert panel were constituted from tertiary, academic centers, which may limit the understanding of the challenges facing physicians in hospitals with fewer resources and lower case volumes. In North America, most cancer care occurs in community hospitals, and attempts were made to introduce this perspective during the discussions.
In conclusion, an international, multidisciplinary expert panel has identified the processes of care that are appropriate and necessary for treating patients with GC. The use of chemotherapy and chemoradiation is recommended for patients with curative-intent GC and tumors with a stage of T2N0 or higher. Surgery for metastatic disease should be considered only for major symptoms. Surveillance following curative therapy for GC is appropriate for patients who have undergone endoscopic resection; otherwise, there was no agreement on the use of regular surveillance in these patients. To our knowledge, these guidelines are the first to be developed for patients with GC using the RAM process and will aid in multidisciplinary treatment decisions, including patients with metastatic disease. Furthermore, these processes of care may also be used to identify areas for quality improvement in patients with GC.
